University of Tennessee, Knoxville

TRACE: Tennessee Research and Creative
Exchange
Masters Theses

Graduate School

12-2015

The Economic Implications of Evolving Aviation Funding Policy in
Tennessee
Hunter Pressley McCracken
University of Tennessee - Knoxville, hmccrack@vols.utk.edu

Follow this and additional works at: https://trace.tennessee.edu/utk_gradthes
Part of the Political Economy Commons, Transportation Commons, and the Transportation
Engineering Commons

Recommended Citation
McCracken, Hunter Pressley, "The Economic Implications of Evolving Aviation Funding Policy in
Tennessee. " Master's Thesis, University of Tennessee, 2015.
https://trace.tennessee.edu/utk_gradthes/3596

This Thesis is brought to you for free and open access by the Graduate School at TRACE: Tennessee Research and
Creative Exchange. It has been accepted for inclusion in Masters Theses by an authorized administrator of TRACE:
Tennessee Research and Creative Exchange. For more information, please contact trace@utk.edu.

To the Graduate Council:
I am submitting herewith a thesis written by Hunter Pressley McCracken entitled "The Economic
Implications of Evolving Aviation Funding Policy in Tennessee." I have examined the final
electronic copy of this thesis for form and content and recommend that it be accepted in partial
fulfillment of the requirements for the degree of Master of Science, with a major in Civil
Engineering.
Christopher R. Cherry, Major Professor
We have read this thesis and recommend its acceptance:
Lee Han, Shashi Nambisan
Accepted for the Council:
Carolyn R. Hodges
Vice Provost and Dean of the Graduate School
(Original signatures are on file with official student records.)

The Economic Implications of Evolving Aviation Funding Policy in Tennessee

A Thesis Presented for the
Master of Science
Degree
The University of Tennessee, Knoxville

Hunter Pressley McCracken
December 2015

Copyright © 2015 by Hunter Pressley McCracken
All rights reserved.

ii

DEDICATION
To my mother, without who’s continual and unwavering support my dreams, goals, and
successes would never be realized.
This could not have been done without you.

iii

ACKNOWLEDGEMENTS
I would like to thank the Tennessee Department of Transportation and its staff for the
funding, support, and inspiration for much of data and research contained in this report.
The results presented in this report do not necessarily reflect the views or position of the
Tennessee Department of Transportation.
I would also like to thank my advisor, Dr. Chris Cherry, for his support and guidance, Dr.
Mark Burton, for his confidence and notable contributions to this report, Dr. Lee Han for
being the greatest professor of my academic career, and Dr. Shashi Nambisan, for his
willingness to serve as the final member of my thesis committee.
Finally, I would be amiss to not also thank those who stood behind me every step of the
way: my mother, Loren, grandparents, Melea, friends, and last, but certainly not least, the
love of my life, my one-eyed, three-legged, canine-terrorizing dog Lula.

iv

ABSTRACT
The majority of state funding for capital improvements at Tennessee’s general aviation and
commercial airports comes through grants awarded from the Tennessee Transportation
Equity Trust Fund (TETF). Through a 4.5 percent sales and use tax on the consumption of
aviation fuel, users help to fund the continued improvement and maintenance of aviation
facilities around the state. Aircraft refueling operations associated with the FedEx
“SuperHub” in Memphis were responsible for two-thirds of the TETF’s revenue for Fiscal
Year 2014. In response to speculation that FedEx would relocate its refueling operations to
reduce its fuel tax liability, the Tennessee General Assembly passed legislation in May 2015
to cap the amount of aviation fuel taxes that could be remitted by any one contributor. This
study presents the economic consequences of that decision. In order to realize the full
scope and weight of these consequences, an understanding of the economic output of the
state’s aviation system at non-capped TETF levels is required. Supported by data from
airport surveys and publicly available resources, economic models were used to estimate
the output of the state’s commercial airports, general aviation airports, and aviation system
as a whole. Those models showed that Tennessee’s commercial airports are responsible for
over 96 percent of the economic output of the state’s aviation system. Further analysis of
the data shows that capping TETF contributions will limit the ability of all state airports to
make capital improvements and the state’s general aviation airports will bear most of those
consequences. However, due to an absence of a relationship between airport capital
investments and airport economic output, the policy decision should not negatively affect
the total economic output of the state’s aviation system. The effects of the reduced
capability to make capital improvement investments and its implications for safety and
long-term viability are unknown. Regardless of magnitude of impact in the short-term, it is
insignificant when compared to the alternative consequences of FedEx relocating its
refueling operations to another state.
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CHAPTER I: INTRODUCTION
Tennessee residents and businesses greatly benefit from the presence of a thriving aviation
system not only at the state’s busiest airports in its largest cities, but in the small, general
aviation airports scattered around the state. Tennessee’s larger commercial airports, of
which there are five, and the smaller general aviation airports, numbering 76 in total,
provide the state and local communities surrounding the airports with a thriving economic
engine. This aviation system provides reliable transportation options for existing
businesses, businesses looking to relocate to the area, and residents who utilize the
airports for travel, business, and recreational purposes.
While the state’s primary airports provide access to reliable commercial flights through
most of the nation’s largest carriers, the state’s general aviation airports are responsible for
a large amount of economic activity occurring around the state and local communities.
Access to general aviation airports is a vital component to many business operations that
may not be based in the state’s largest cities. Due to the location of the state’s 81 airports,
the vast majority of the state’s residents and business activity function in very close
proximity to a variety of aviation services. A map of the state’s airports can be seen in
Figure 1.

Figure 1: Location of General Aviation and Commercial Airports in Tennessee
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While the commercial and general airports in Tennessee serve a diverse range of purposes,
clients, and businesses, they all thrive in part from the continued stream of revenue for
capital improvement projects granted through the state’s Transportation Equity Trust
Fund (TETF).
Enacted on December 30, 1987 (Summers, 2000), the trust fund is supported by a sales and
use tax on the consumption, distribution, and storage of aviation fuel. The revenue
generated from this tax is credited to the TETF’s account and later distributed through
grants to airports around the state. These grants are a large and often times primary source
of funding for capital improvement projects at both commercial and general aviation
airports. These capital improvement project grants are critical to maintaining airport safety
and continued development, which can in turn spur economic development and activity
around the airport and in their surrounding communities.
While the state is not unique in its reliance on a trust fund to generate and distribute tax
revenue to support aviation activities and development, it is unique in the presence of large
global courier service headquartered in its most populated city.
FedEx Express, a subsidiary of the larger FedEx Corporation, operates is global “SuperHub”
in Memphis, Tennessee. Relying heavily on Memphis International Airport to complete the
delivery of packages and shipments around the world, FedEx Express ranks as the largest
airline in the world in terms of freight-tons flown (IATA, 2015) and the world’s fourth
largest airline in terms of fleet size, operating 647 aircraft in 2015 (FedEx, 2015). FedEx
currently ranks as Memphis’s largest employer, with a workforce of approximately 32,000,
more than double Memphis’s next largest employer (TNECD, 2015).
With such a substantial presence in Memphis and with a heavy reliance on Memphis
International Airport for its freight and aircraft refueling needs, approximately 66 percent
of the $48 million in tax revenue collected from the aviation fuel tax and distributed into
the TETF’s coffers during Fiscal Year 2014, about $32 million, was attributable to FedEx
alone.
2

With a policy of distributing half of grant dollars allocated from the TETF to commercial
airports and the other half to general aviation airports, even if Memphis International
received every grant dollar allocated to capital improvement projects at commercial
airports, its benefit would still be disproportionately small when compared to the amount
of tax revenue it contributes to the TETF.
Recently, in reaction to a fear of FedEx moving much of its aircraft refueling operations to
other airports in different states, the Tennessee General Assembly passed a bill that greatly
reduced the tax burden of any one person or corporation related to the 4.5 percent sales
tax on aviation fuel. While not specifically passed as such, the tax break only currently
benefits FedEx, as they are the only body in the state that currently remits aviation fuel
taxes at a level above that which was capped by the General Assembly.
With a substantial portion of the TETF supported by tax revenue generated from the
operations of FedEx in Memphis, capping their contributions threatens the continued
viability of the TETF and, in turn, the amount of grant dollars that can be distributed from
the fund. Since a large portion of capital improvement dollars distributed to both
commercial and general aviation airports in the state come from grants distributed from
the TETF account, Tennessee airports, both big and small, face an uncertain funding future.
In order to realize the extent to which that uncertainty could be manifested in the
continued improvement of and economic output associated with Tennessee’s airports, the
economic activity in the state that can be attributed to airports at current TETF funding
levels must be fully understood.
The economic impact of aviation activity on Tennessee’s economy must be analyzed on a
macro scale at the system level, an intermediate scale at the airport classification level, and
at a micro scale with an estimation of the impact of each of Tennessee's’ 81 airports.
Realizing the impact of a reduction of TEFT grant dollars requires a comprehension of the
current impact of TETF grant dollars on economic activity generated by aviation activity in
the state at every level. As such, it will be necessary to quantify the economic impact of the
3

entire state's aviation system. This cannot be done, however, without determining the
contribution of each airport to the state’s economy and understanding the contribution of
TETF grant dollars to each of those airports.
Once the economic impact of Tennessee’s aviation system is fully quantified and
understood, and to what extent the TETF is responsible for that economic impact,
deductions can be made as to what will happen to economic activity in the state once the
new aviation fuel tax breaks are fully implemented.
This study draws on past studies from other states and their attempts to quantify economic
activity that can be attributed to aviation activity within their borders. Many of the
methods employed by other states will be undertaken in this study and new methods will
be developed in order to fully capture all the aviation activity that is unique to Tennessee.
Much of the necessary data pertaining to the tax revenue contributed to the TETF by each
airport and the amount of money for capital improvements that each airport received was
collected through the use of online surveys. This data was then be used to feed into
economic models developed to provide a comprehensive dollar figure for the economic
output of the state’s aviation system.
Once the data are collected and economic models are developed to understand economic
activity related to Tennessee’s airports, new methods will be deployed to understand how
the aviation system and, in turn, the state’s economy will benefit or suffer from a reduction
in the amount of money contributed to the TETF by FedEx.
Ultimately this study provides a narrative of the importance of every aspect of Tennessee’s
aviation system and an evaluation of the consequences of reducing the tax burden of any
one corporation as it relates to the TETF.
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CHAPTER II: REVIEW OF EXISTING LITERATURE
This study builds on existing literature from a variety of sources. The primary literature
reviewed for the economic impact portion of this study comes from existing non-Tennessee
state aviation economic impact studies. These studies also provided data for models to
predict the economic output of airport tenants, businesses located on airport properties,
and businesses in the surrounding communities. Tennessee airport economic impact
reports were also reviewed and provided much of the missing data from this study’s
airport surveys.

2.1 Review of Other State Aviation Economic Impact Reports
For the purpose of this study, aviation economic impact reports were reviewed for Alaska
(Alaska DOT&PF, 2009), Arizona (ADOT, 2012), Florida (FDOT, 2014), Iowa (Iowa DOT,
2009), Maine (Maine DOT, 2006), Massachusetts (MassDOT, 2010), Missouri (MoDOT,
2012), Nevada (Marx, 2005), New Jersey/New York (PANYNJ, 2005), North Dakota (NDAC,
2010), Ohio (OhDOT, 2006), Oklahoma (OkDOT, 1999), South Carolina (SCDoC, 2006),
Texas (TxDOT, 2012), and Washington State (WSDOT, 2012). All of these studies offered a
valuable set of guiding principles and strategies.
The majority of other state aviation economic impact reports reviewed for this study
addressed the economic impact of their state’s aviation system without analyzing metrics
often used to discuss aviation activity: efficiency, productivity, and travel benefits. Some of
the studies chose to look at only parts of aviation activities in their state while others opted
for a more comprehensive study.
Each state analyzed different categories of data and the categories were as diverse as the
aviation systems themselves. This data almost always lead to an impact statement that
monetized the impact into an easy to understand dollar figure.
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All of the studies reviewed presented a set of primary, secondary, and indirect impacts of
their aviation system but each study approached their evaluation of each category of inputs
notably different. The studies often approached their monetized economic impact as a
portion of their state’s GDP. This allowed the studies to quantify the economic output of
their aviation industry as a portion of the state’s economy.
Interestingly, several studies presented qualitative measures to emphasize the more
difficult to capture effects and benefits of a state’s aviation system. Others simply included
these measures as part of the whole economic impact of their aviation system.
A notable “classic” approach revealed itself in the review of existing literature. The vast
majority of airports approached their study as a system of primary impacts and a
multiplier effect that yielded secondary results and induced impacts. The primary impacts
included all the on and off-airport services that lead to some economic output including
airport employee wages, revenue generated by airport tenants, fuel revenue, and parking
lot fees. These primary impacts provided a multiplier effect that yielded secondary impacts
that included all economic activity related to businesses that provided goods and services
necessary to sustain those previously discussed primary impacts. Many of the studies also
discussed induced impacts that included the economic output of wages for airport
employees and revenue generated through aircraft operations that directly stimulated
economic activity in their surrounding communities.
Perhaps the most influential existing state economic impact study and often described
“Gold Standard” of aviation economic impact studies was the Washington State Study. This
report first and foremost studied the economic impact directly related to the footprint of
their state airports. This included business and operations located at the airport in addition
to revenue generated from tourists who visited the state through the use of the state’s
airports. The impact of visitors to Washington included lodging, dining, art, entertainment,
recreation, retail, and local transportation.
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The impact of airport businesses and operations included on-field aviation dependent
businesses and businesses who were not located on the airports’ property but were still
dependent on aviation. Of the businesses that are not located on the airports’ property but
are still dependent on aviation, the studied analyzed businesses that rely on airports to
function, such as aircraft manufactures.
The Washington State study did not analyze the economic impact of businesses located on
the airport properties that were not aviation related such as businesses based on airport
business parks, hotels, and restaurants. The study did, however, analyze the aviation
system’s impact to industry. This included an analysis of economic activity near airports,
and distribution patterns of certain industries in relation to aviation.
The Washington State study also analyzed the aviation system’s impact from the user’s
perspective and attempted to quantify the value of services offered by state airports such
as moving goods and people, supporting local industry, recreation, and training.

2.2 Review of Tennessee Airport Economic Reports
A number of airports in Tennessee had previously completed economic impact studies and
they were reviewed for the purposes of this study. A list of Tennessee airport economic
impact studies that were reviewed, their year of publication, and direct effects they
considered are shown in Table 1.
While these studies didn’t analyze the impact of the entire state’s aviation system, they did
contribute to the understanding of their role in the aviation system and the economic
contributions of their airports and the airport under the jurisdiction of their airport
authority. These studies also helped in the development of a list of inputs needed and the
data required to conduct an economic impact study.
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Table 1: Existing Tennessee Airport Aviation Economic Impact Studies (Cherry et al., 2015)
Airports Included

Year of
Publication

Direct Effects Considered

MEMPHIS INTERNATIONAL (MEM) (MSCAA, 2009)
Memphis
International

2009

Commercial Ops, Air Cargo/Freight, Ongoing
Construction, Visitor and Tourism

METRO NASHVILLE AIRPORT AUTHORITY (MNAA, 2007)
Nashville
International

2012

Commercial Ops, GA, Air Cargo/Freight,
Visitor and Tourism

John C. Tune
SMYRNA-RUTHERFORD COUNTY (MQY)
Smyrna-Rutherford
County

2012

GA, Cargo/Freight Visitor and Tourism,
Event

METRO KNOXVILLE AIRPORT AUTHORITY (Burton, 2011)
McGhee-Tyson (TYS)

2011

Knoxville Downtown

Commercial Ops, GA, Air Cargo/Freight
Military, Visitor and Tourism

CHATTANOOGA METROPOLITAN (CHA) (Tharp et al., 2008)
Chattanooga
Metropolitan

2008

Commercial Ops, GA, Air Cargo/Freight,
Visitor and Tourism
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2.3 Review of Non-Tennessee Airport Economic Reports
In response to poor survey response rates from airport tenants and surrounding
businesses, other non-Tennessee airport specific economic impact studies were reviewed.
These airports that were reviewed for this study can be seen in Table 2.

Table 2: Reviewed Existing Non-Tennessee Airport Economic Studies
Albuquerque International Airport
San Antonio International Airport
Kansas City International Airport
Abraham Lincoln Capital Airport (Springfield, IL)
Indianapolis International Airport
Louisville Regional Airport
Port Columbus International Airport
Blue Grass Airport (Lexington, KY)
Richmond International Airport
Norfolk International Airport

These airport economic impact studies served this study much in the same was as nonTennessee state aviation system economic studies, and Tennessee airport specific
economic impact studies in that they provided a wealth of data to support data gathered
from airport surveys. This data was particularly helpful in the determination of impacts
related to airport tenants and surrounding businesses.
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CHAPTER III: CURRENT AVIATION FUNDING MECHANISM IN
TENNESSEE
Pursuant to Tennessee Code Annotated (TCA) 67-4-2701 and TCA 67-4-2707, the TETF is
funded through the levying of a “privilege tax of four and one half percent (4.5%) of the
gross charge for the sale, use, consumption, distribution and storage of aviation fuel used in
the operation of airplane or aircraft motors.”
Operating much in the same way as the federal Highway Trust Fund, the TETF is sustained
by its 4.5 percent tax on aircraft fuel that is remitted at the point of sale, largely occurring
at the airport at which the fuel is purchased. The tax incidence falls on the purchaser of the
aircraft fuel, as the tax is included in the purchase price of the fuel.
As the tax is collected at the airport at which the fuel is sold, the amount of money that any
one airport contributes to the TETF is a strong indicator of the amount of aircraft
operations occurring at that airport. As the tax is a percentage of the amount of fuel sold,
the TETF contributions of any one airport also offers insight into the amount of fuel
purchased by operators at that airport. For this reason the largest contributions to the
TETF come from the state’s five commercial service airports, Memphis International,
Nashville International, Chattanooga Municipal, Knoxville’s McGhee-Tyson, and Tri-Cities
Regional.
The remainder of the contributions to the TETF comes from the state’s smaller general
aviation airports. Since activity at these smaller airports is generally confined to private
aircraft, military, and occasional business operations, the amount of revenue collected from
the sale of aircraft fuel at general aviation airports is smaller than that which is collected at
the state’s commercial airports. As a result, the amount of revenue contributed to the TETF
by these general aviation airports is proportionate in scale.
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TCA 67-6-408 requires “the commissioners of revenue and transportation shall jointly
publish and provide to the governor and to each member of the general assembly a report
that summarizes the amount and source of all moneys received and deposited during the
preceding fiscal year in the transportation equity trust fund.” For Fiscal Year 2013-2014,
the Department of Revenue reported nearly $49 million in tax revenue deposited into the
account of the Transportation Equity Trust Fund.
While the largest subset of the Transportation Equity Trust Fund is funded by and supports
aviation related activities, it also generates revenue from taxes levied on the railroad and
waterways industries. A breakdown of the tax revenue reported to the Tennessee
Department of Revenue for Fiscal Year 2014 can be seen in Table 3.

Table 3: Industry Contributions to the TETF for FY 2014 (Roberts & Shroer, 2014)
Aviation

$

48,586,656

Rail

$

5,127,556

Waterways

$

83,360

Total

$

53,797,572

Due to further stipulations in the TCA, the commissioners are only required to report the
total amount of money received from the sale of aircraft fuel and deposited into the TETF.
They are not required to report the amount of money contributed by any particular airport
or even the amount contributed by general aviation airports or commercial airports. For
this reason it is difficult to fully know the amount of tax revenue contributed by any one
airport other than obtaining the information directly from the airport itself.
The Tennessee Department of Transportation reports that the money distributed to the
state’s airports from the TETF is used to fund capital improvement projects which can
included land acquisitions, runway safety area enhancements, taxiway extensions and
11

relocations, pavement resurfacing, safety and security upgrading, airfield lighting,
navigational and landing aids, updating airport layout plans and “other various other airside and land-side infrastructure improvements supporting aviation and economic
development operations and opportunities.”
The aviation portion of the TEFT also goes to maintaining 40 Automated Weather
Observing Stations, operational assistance to the Civil Air Patrol, safety and education
programs, airport obstruction removal, and routine airfield maintenance.
Monies from the TEFT are distributed to Tennessee airports through the form of grants
that are applied for by state airports and are reviewed and granted by the Tennessee
Department of Transportation (TDOT). The money distributed to Tennessee airports via
TETF grants is done on a 50-50 basis with commercial airports receiving 50 percent of the
grant dollars and general aviation airports receiving the other 50 percent of distributed
grant dollars.
While the exact amount of money distributed to each airport through grants is unavailable,
it is clear from the available data and distributional practices that commercial airports in
the state receive far less in TETF grant dollars than they contribute to the Fund and general
aviation airports receive a much larger portion of TETF grant dollars than they contribute.
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CHAPTER IV: RECENT CHANGES IN TENNESSEE’S AVIATION
FUNDING MECHANISM IN THE GENERAL ASSEMBLY
With FedEx relying heavily on flights in and out of Memphis International to receive,
process, and deliver shipments around the globe, a 4.5 percent tax on their aviation fuel
purchased in Tennessee has made up a significant portion of income to the Transportation
Equity Trust Fund over the past several years. With the TETF receiving nearly $48.6 billion
in tax revenue from aviation sources in Fiscal Year 2014, nearly 66 percent of that came
from FedEx’s contributions, totaling $32 million. (Cromer, 2015)
During the early part of 2015, reports began to surface in local media outlets around the
state about the possibility of FedEx relocating many of its refueling operations to other
state, effectively allowing FedEx to enjoy a lower aviation fuel tax burden. State
Representative Mark White of Memphis, speaking to the Memphis Commercial Appeal, was
quoted as saying, “FedEx states that it is unsustainable for their company to justify keeping
on paying this level of tax when they have capacity at their Indianapolis and Greensboro
hubs with little or no aviation fuel tax.” Assistant Commissioner of the Tennessee
Department of Economic and Community Development also hinted as to FedEx’s future
plans by saying, “It’s our understanding from meeting with FedEx representatives,
including (FedEx CEO) Fred Smith, that their intention is to be a long-term corporate
citizen in the state but that it is difficult for them to support, to their shareholders, paying
nearly $30 million in taxes in this state when they have the opportunity to fuel up their
flights in Indiana where they have zero tax or North Carolina where they have a $2.5
million tax.” (Locker, 2015)
These reports of FedEx examining other states for its refueling operations and, in-turn,
millions of dollars in fuel tax savings, caused many state lawmakers to propose action to
incentive FedEx to keep their refueling presence in Memphis. Representative White, while
discussing the prospect of limiting FedEx’s tax liability, said, “losing one third of 36,000
jobs, mainly in West Tennessee, will result in a $1.4 billion loss in direct and indirect
13

revenue and reduced wages and earnings across our state. So my contention is, do we want
to look someday at a $1.4 billion loss or put a cap on this?” (Locker, 2015)
Tennessee Senate Majority Leader Mark Norris of Collierville, a suburb of Memphis,
proposed Senate Bill 982 on February 12, 2015, which would cap the tax liability of any one
person or corporation as it related to the aviation fuel tax. The proposed bill would
gradually lower the maximum amount that could be paid, starting at $23,375,000 for Fiscal
Year 2016 and ultimately concluding with a cap of $10,500,000 on or after July 1, 2018. The
bill passed through the House Transportation Committee on April 7, 2015 and in the Senate
Transportation Committee on April 8, 2015. The bill easily passed in both the Tennessee
House and Senate and was ultimately signed into law by Tennessee Governor Bill Haslam
on May 18, 2015. (TCA 67-6-217)
Tennessee lawmakers and Memphis International’s chief executive, Scott Brockman,
largely supported the bill. “My first job and obligation as CEO is to protect the FedEx
operation and the $22-plus billion economic impact to this community,” Brockman said.
“My second obligation is to protect passenger service, which generates about $1 billion”
(Risher, 2015). The bill also received support from Tennessee Department of
Transportation Commissioner John Schroer, who, in a letter to Tennessee airport officials,
praised this bill as a way to “have a more equitable return of funds collected to funds
expended without our state airport system.” The commissioner also indicated “Tennessee’s
current aviation tax structure could hinder us in the future as we continue to encourage
companies to grow in our state.” (Risher, 2015)
The bill did not receive support from many airport officials around the state who receive
millions in TETF grants and depend on the revenue generated by the aviation fuel tax to
support necessary capital improvement investments. Patrick Wilson, executive director of
the Tri-Cities Airport Authority and president of the Tennessee Association of Air Carrier
Airports, speaking for large state airports other than Memphis, said the bill is “presented as
economic development for one section of the state, but it has the potential to significantly
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harm economic development across the state if it hurts the ability to grow and maintain the
airports we have.” (Locker, 2015)
Bill Marrison, president of the Metropolitan Knoxville Airport Authority, while
remaining concerned about the amount of money that will be available for future capital
improvement programs, ceded “FedEx is the largest employer in Memphis and I can
understand the administration having to do what is necessary to protect that and keep
FedEx in Tennessee.” (Marcum, 2015)
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CHAPTER V: EVALUATION OF THE CURRENT ECONOMIC
IMPACT OF TENNESSEE’S AVIATION SYSTEM
The content contained in this chapter largely comes from a Tennessee Department of
Transportation funded report inventorying and analyzing the economic impact of Tennessee’s
aviation system. That TDOT report was written, in part, by the author of this report, Hunter
McCracken, Dr. Chris Cherry of the University of Tennessee, and Dr. Mark Burton, also of the
University of Tennessee. (Cherry et al., 2015)
In order to properly understand the economic impact of Tennessee’s aviation system after
a reduction in TETF funding due to a cap in FedEx’s aviation fuel tax liability, steps must be
taken to quantify the current economic impact of Tennessee’s aviation system.
The first step in this evaluation is to determine which aviation inputs are necessary to
properly understanding the diverse activity occurring at Tennessee’s airports. These inputs
will fully encompass all activities occurring at the state’s airports that will be necessary to
fully understand the overall economic impact of commercial airports, general aviation
airports, and the entire state aviation system as a whole. These inputs will not only need to
be determined for the aerospace activity occurring at each Tennessee airport but the
activity generated by the airport in the form of tenants operating at the airport, businesses
located on the airport property, often in the form of airport business parks, and business
who are located around or in close proximity to the airport that depend on the airports for
some portion of their business.
Once the necessary aerospace inputs are determined, the data related to those inputs must
be gathered. This data will be feed into economic models that will generate outputs, which
will present comparable figures in order to understand the current economic activity that
is attributable to Tennessee aviation system at non-capped TETF contributions.
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Once these models are developed and the economic activity in Tennessee attributed to the
state’s aviation system is fully understood, it will be necessary to extrapolate these results
and infer what economic activity in the state will be attributed to the aviation system after
contributions by FedEx to the TETF are reduced. As this reduction in FedEx TETF funding
will be gradual and the drawdown will occur for several years, the true impact in state
economic activity will only be fully realized once the tax burden capping is complete. This
study will provide an analysis at fully capped TETF contribution levels.
One of the more challenging aspects of this study will be fully understanding how the
economic activity attributed to the state’s aviation system at the un-capped TETF
contributions will respond once previous capital improvement grants will no longer be
available. It is important to note that after FedEx’s TETF contributions are capped, airports
that previously benefited from TETF grant dollars will not run out of operating budgets.
They will, rather, not be able to continue to sustain capital improvement investments at
previous levels.

5.1 Determination of Aerospace Inputs
In order to complete the later parts of the study analyzing the economic impact of
Tennessee airports at current TETF spending levels, a determination of necessary
aerospace inputs was required.

5.1.1 Airport Site Visits
In order to determine what inputs are necessary to fully understand the economic impact
of Tennessee’s diverse aviation system, site visits were made to two of the state’s primary
airports and 10 of the state’s general aviation airports.
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Site visits include:
·

Chattanooga (CHA)

·

Knoxville (DKX)

·

Clarksville (CKV)

·

Millington (NQA)

·

Cleveland (RZR)

·

Murfreesboro (MBT)

·

Crossville (CSV)

·

Scott County (SX)

·

Jackson (MK)

·

Tullahoma (THA)

·

Knoxville (TYS)

·

Smyrna-Rutherford County
(MQY)

These visits with airport managers were used to gather information pertaining to tenants
operating at airports, individuals and businesses who use the airports for personal,
recreational, and business purposes, businesses operating on the airport property, and
other unique activity that occurs at the airport that would not be found in standard data
gathering efforts.
The site visits revealed a number of very unique airports within the state’s aviation system.
They also revealed the importance of the state’s smaller, general aviation activities to
businesses located in smaller communities.
An example of unique general aviation airport in the state includes Millington Regional
Airport. Millington, located 9 miles north of Memphis, benefits from a steady stream of
revenue from being listed as an alternative for FedEx’s flight operations at Memphis
International. Another was Murfreesboro Municipal Airport, Murfreesboro serves as the
location for Middle Tennessee State University’s Department of Aviation and is critical to
the education and training of future pilots and other aerospace industry workers. Many
other airports reported the presence of large areas of land that are developable for aviation
and non-aviation related activities.
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5.1.2 Information Inferred from Previous Aviation Economic Studies
Another source used to gather a list of necessary aerospace inputs for the study were found
by reviewing reports completed by other organizations in their evaluation of economic
activity in their states. A number of reports compiled by other states were readily available
for review and greatly contributed to the gathering of a comprehensive list of aerospace
inputs. Primary among these was the “gold standard” of aerospace economic impact
studies, the Washington State Aviation Economic Impact Study. In total 20 state studies
and 10 airport-specific studies were used to develop a list of aerospace inputs. The nonTennessee airport studies and state studies used can be seen in Figure 2.

Figure 2: Existing State and Airport Studies Analyzed

Economic impact reports completed by Tennessee airports in previous years were also
reviewed in order to develop a list of data that had been analyzed in the past, data that
would be needed to fill in gaps, and data that would need to be updated for more current
years.
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Ultimately, the information gathered in the airport site visits, review of existing state
aerospace economic impact studies, and past Tennessee airport economic impact reports
were used to compile a list of data that would need to be gathered through the use of
surveys of general aviation and commercial airports, airport tenants, businesses located on
the airports’ property, and businesses located in the communities surrounding the airport
that rely on the airport for their business needs.

5.2 Evaluation of the Current Economic Impact of Tennessee’s General Aviation and
Commercial Airports
In order to investigate the inputs related to both the aviation activity of commercial and
general aviation airports in Tennessee, online surveys were developed, distributed, and
their results were collected. These online surveys were the most cost effective, efficient,
and effective way of collecting data from Tennessee airports.

5.2.1 Physical Survey Development
The surveys used to collect relevant data from both primary and secondary airports in
Tennessee were developed using Qualtrics online survey software. Two separate surveys
were created with each survey developed for distribution to either the commercial or
general aviation airports. Each survey contained different questions depending on the
intended recipient.
The surveys included an introduction page, which provided the survey participants with
pertinent information before they began their survey. This introduction page included
instructions on how to complete the survey, instructions to provide informed estimates for
questions that the recipients were unsure of, and an estimated amount of time required for
survey completion. The survey introduction page also included a link for the participants to
access a PDF copy of the survey to complete offline if they so desired.
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Participants were shown survey questions in a logical, progressive order and participants
were not allowed to proceed to later questions until all entry fields were populated. Each
survey included ‘yes’ or ‘no’ drop down response fields that would show an additional
question if ‘yes’ was chosen. An example of this is the survey question that inquires about
military tenants at the airport. If the survey participant indicated that there were no
military tenants at the airport, the question asking for a list of military tenants operating at
their airport was not revealed.
At the conclusion of the survey participants were given the option to provide additional
information pertaining to activities at their airport that would be pertinent to the study
that the survey questions would not reveal. Participants were also given the option to forgo
text entry on the Qualtrics online survey form and email their responses to the project’s
email address.

5.2.2 Survey Distribution
Prior to the survey distribution, prospective participants were made aware of the
impending survey through announcements at industry meetings and through TDOT
newsletters. These announcements included information pertaining to the importance of
their participation, contact information should any questions arise, and an indication of in
what capacity their responses would be used.
The surveys were distributed to the appropriate participant email addresses that were
collected prior to survey development. The email addresses were sent from the project’s
email address and each email was uniquely addressed for each airport. The emails
provided further instruction on how to complete the surveys, the importance of their
participation, and information on how their responses would be used.
The electronic links to the surveys were shortened using TinyURL.com and the addresses
were customized to contain either ‘Commercial Airport Survey” or “General Aviation
airport Survey” depending on the survey recipient.
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Participants’ were permitted to leave their survey form incomplete and return at a later
date. Each participant's’ IP address was recorded and their incomplete form could be
accessed by following the same link used to initially access the online surveys.
At the completion of the survey the participant's responses were automatically recorded in
the online software’s database. These responses could be accessed at any time to follow the
participants’ progress. Participants were given the option of printing a physical copy of the
survey through the PDF link and mailing their completed forms to the research team. This
was only done one respondent and a member of the research team entered the responses
into the online survey software.
Two weeks after the surveys were distributed to the airport officials, follow-up emails were
sent to the same email addresses used to initially distribute the surveys. The follow-up
emails reminded the participants of the importance of their participation and instructions
on how to access the survey for the first time or on how to access their uncompleted survey
form.

5.2.3 Survey Response Rate
The survey of general aviation and commercial airports in Tennessee garnered a response
from 28 out of the state’s 81 airports. Of the airports that completed a survey, three were
from primary airports and 25 were from secondary airports.
With a 60 percent response rate, the primary airports that completed the survey were TriCities Regional Airport (TRI) in Blountville, Memphis International Airport (MEM) in
Memphis, and Nashville International Airport (BNA) in Nashville. No survey was received
from Chattanooga Metropolitan Airport (CHA) or McGee-Tyson Airport (TYS) in Knoxville.
For the purpose of this study, due to the lack of consistent commercial service, McKellarSipes Regional Airport in Jackson was regarded as a general aviation airport.
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The survey of secondary airports in Tennessee garnered 25 responses that resulted in a 33
percent response rate. The airports that responded to the secondary airport survey can be
seen in Table 4.

5.2.4 Survey Results
The following results were collected and compiled after the development and distribution
of online surveys to both general aviation and commercial airports in Tennessee.

5.2.4.1 Results of General Aviation Survey
Results dramatically varied across all airports responding to the general aviation survey.
While some general aviation airports showed significant economic implications, others
contributed very little in regards to employment, sales tax, or use tax.
Of the airports that responded to the general aviation survey, three had no full-time
employees and 8 had no part-time employees. Of the three that had no full-time employees,
two also had no part-time employees. The average number of employees by airport, absent
of those airports that had no full time or part time employees, is shown in Table 5.
The data for annual wages and benefits for employees of the airports that reported some
non-zero value for wage data in the survey can be found in Table 6.
When asked about capital investments by federal, state, and local agencies in addition to
own-source investment, only three airports indicated that they had received no funding for
Fiscal Year 2010 through Fiscal Year 2013 from any source. No airport received capital
investment funding from private sources. A breakdown of funding data from different
sources for Fiscal Year 2010 through Fiscal Year 2013 can be seen in Table 7 through Table
10. All reported statistical data is absent of those airports that received no capital
investments for any given fiscal year from any given source.
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Table 4: General Aviation Airports Completing Survey
Beech River Regional Airport

Mark Anton Airport

Campbell County Airport

Martin Campbell Field Airport

Carroll County Airport

Maury County Airport

Centerville Municipal Airport

McKellar-Sipes Regional Airport

Charles W. Baker Airport

Millington Municipal Jetport

Collegedale Municipal Airport

Murfreesboro Municipal Airport

Covington Municipal Airport

Rockwood Municipal Airport

Dickson Municipal Airport

Savannah-Hardin County Airport

Downtown Island Airport

Scott Municipal Airport

Elizabethton Municipal Airport

Smyrna Airport

General DeWitt Spain Airport

Tullahoma Regional Airport

Lafayette Municipal Airport

Upper Cumberland Regional Airport

Lewis County Airport

Table 5: General Aviation Airport Employment Data (At Present)
Full-Time

Part-Time

Minimum Value

1

1

1st Quartile

1

1

Median

2

3

3rd Quartile

3

4

Maximum Value

12

12

Mean

2.9

3.4
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Table 6: Annual Wages and Benefits for General Aviation Airports
Minimum Value $

2,380

1st Quartile $

47,363

Median $

101,000

3rd Quartile $

157,250

Maximum Value $

487,236

Mean $

139,897

Table 7: Own-Source Capital Investment
FY 2010

FY 2011

FY 2012

FY 2013

Minimum Value $

1,514 $

3,127 $

1,333 $

408

1st Quartile $

14,750 $

7,986 $

4,119 $

6,452

Median $

17,396 $

13,735

$

12,325 $

25,612

3rd Quartile $

41,248 $

22,611

$

30,125 $

46,139

$

375,539

$

84,996 $

47,240

$

Maximum Value $
Mean $

440,000

25

380,000

$

395,000

45,099 $

57,622

Table 8: Capital Investment by Federal Agencies
FY 2010
Minimum Value $

FY 2011

31,656 $

1st Quartile $

189,920

$

Median $

396,000

$

3rd Quartile $

556,508

$

Maximum Value $

1,079,852

$

Mean $

450,787

$

FY 2012

2,844

$

9,000

$

5,000

$

22,758 $

14,797

76,000 $

80,167 $

85,000

166,685

4,494

FY 2013

$

217,331

$

118,902

1,000,000 $

549,000

$

473,787

165,770

$

124,810

184,839

$

Table 9: Capital Investment by State Agencies
FY 2010

FY 2011

FY 2012

FY 2013

Minimum Value $

13,622 $

13,735 $

1,333

$

408

1st Quartile $

28,500 $

57,447 $

8,490

$

63,119

Median $

56,600 $

98,000 $

45,500 $

135,000

3rd Quartile $

97,290 $

Maximum Value $
Mean $

200,000

$

77,107 $

232,873

$

1,085,147 $
250,363
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$

116,267

$

208,651

1,338,047 $

1,913,329

165,391

$

277,311

Table 10: Capital Investment by Local Agencies
FY 2010
Minimum Value $

FY 2012

FY 2013

$

316 $

30,000 $

9,069

1st Quartile $

20,437 $

42,162 $

54,000 $

32,000

Median $

38,000 $

54,000 $

55,671 $

54,000

3rd Quartile $

54,000 $

90,000 $

73,750 $

68,071

Maximum Value $
Mean $

9,094

FY 2011

112,000

$

112,000

46,706 $

$

61,520 $

112,000

$

112,000

65,084 $

55,028

The general aviation airports responding to the survey reported a wide range of operating
costs from Fiscal Year 2010 to Fiscal Year 2013. The average operating costs and standard
deviation for those operating costs across responding general aviation airports can be seen
in Table 11.
Two general aviation airports reported no revenue collected from the sale of oil and fuel
for Fiscal Year 2010 to Fiscal Year 2013 and another only reported revenue for Fiscal Year
2013. The lack of reported data does not indicate that a particular airport had no aircraft
operations for the reported year, but rather the airport collected no aviation fuel tax or no
data was available to report. Statistics for revenue collected from the sale of oil and fuel can
be found in Table 12.
Four responding general aviation airports reported no commercial tenants. Of those who
reported commercial tenants, most had only one or two. Two outliers, Smyrna and
Millington, reported an average of 37.3 to 45.5 commercial tenants over the four reporting
years, respectively. Responding airports collected an average of approximately $175,000 in
rent and fees from tenants during Fiscal Year 2013. As expected, the majority of rent and
fees were collected by Smyrna and Millington. The average commercial tenants for each
airport reporting commercial tenants for each fiscal year can be seen in Table 13.
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Table 11: General Aviation Operating Costs
FY 2010
Minimum Value $

FY 2011

18,000 $

FY 2012

FY 2013

6,500

$

7,000

$

2,781

1st Quartile $

185,100

$

156,875

$

159,785

$

97,408

Median $

300,000

$

302,996

$

314,349

$

281,057

3rd Quartile $

688,276

$

721,195

$

782,183

$

582,526

2,100,896 $

1,552,210

Maximum Value $
Mean $

1,727,443 $
482,983

$

2,262,400 $
503,860

$

551,996

$

412,489

Note: If a value of zero was reported for any category, it was excluded from the
statistical analysis. Both Smyrna and Millington Airports were also removed.

Table 12: Revenue Collected from the Sale of Oil and Fuel
FY 2010
Minimum Value $
1st Quartile $

2,000

FY 2011
$

36,290 $

1,731

FY 2012
$

32,164 $

2,000

FY 2013
$

835

42,581 $

39,413

Median $

145,332

$

164,500

$

164,625

$

172,681

3rd Quartile $

460,887

$

488,295

$

549,830

$

551,993

1,991,191 $

1,499,698

Maximum Value $
Mean $

1,143,157 $
258,762

$

1,603,771 $
292,442

$

378,984

$

326,947

Note: If a value of zero was reported for any category, it was excluded from the
statistical analysis. Both Smyrna and Millington Airports were also removed.

Table 13: Commercial Tenants Operating at Airports

Average

FY 2010

FY 2011

FY 2012

FY 2013

2.8

2.9

3.1

3.3
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Only three airports, Murfreesboro, Smyrna, and McKellar-Sipes, reported military tenants
presently operating on their grounds.
The average number of operations at each reporting airport for calendar year 2013 is
shown in Table 14.
Of the airports responding to the survey, 16 reported no cargo landed at the airport for
calendar year 2013. Of the airports that reported some cargo landed, the amounts were
very minimal hold one exception, Smyrna. Smyrna reported 80 tons of cargo reported for
calendar year 2013.
When asked about the number of aircraft currently based on the airports’ field, both public
and private, no airport reported public jet aircraft based on their field. Only two airports
reported public single-engine propeller planes based on their field, one reported a public
multi-engine propeller plane, and three reported public rotorcraft based on their field.
Fourteen airports reported no private jet aircraft based on their field. While most airports
reported less than ten private jet aircraft based on their field, Smyrna was a significant
outlier, reporting 40 private jet aircraft. Every airport responding to the survey reported
private single-engine propeller planes based on their field and all but four airports
reported private multi-engine propeller planes based on their field. About half of the
responding airports reported private rotorcraft based on their fields. Table 15 details the
average number of each category of aircraft based on the responding airports fields.
Every airport except for one reported some revenue generated from hangar rents and fees.
While the amounts varied greatly across the different reporting airports, Smyrna reported
an amount of $1.8 million, significantly higher than any other airport. Average revenue
collected from hangar rents and fees during Fiscal Year 2013 can be seen in Table 16.
Every airport reported available developable acreage for aviation activities. Approximately
half of responding airports reported developable acreage for non-aviation related
activities. Average available developable acreage is reported in Table 17.
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Table 14: General Aviation Aircraft Operations
Calendar Year 2013
Local

Non-Local

Military

25

24

6

1st Quartile

1000

510

38

Median

2000

1500

75

3rd Quartile

16500

6474

250

Maximum Value

266000

38478

27659

Mean

19981

5657

1850

Minimum Value

Note: If a value of zero was reported for any category, it
was excluded from the statistical analysis.

Table 15: Aircraft Currently Based on Airports’ Field
Jet

Average

Single-Engine
Propeller

Multi-Engine
Propeller

Rotorcraft

Private

Public

Private

Public

Private

Public

Private

Public

6.5

0.0

49.9

12.0

8.6

4.0

2.4

9.0

Note: If a value of zero was reported for any category, it was excluded from the statistical
analysis. This is not true of Public Jets, however, where no value was reported from any
airport.

About half of responding airports reported the capacity to facilitate larger aircraft and no
airport reported paying property tax for Fiscal Year 2013.
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Table 16: Revenue Generated from Hangar Rents and Fees During FY 2013
Minimum Value $

4,000

1st Quartile $

30,109

Median $

89,000

3rd Quartile $

142,443

Maximum Value $

1,828,800

Mean $

176,154

Note: If a value of zero was reported
for any category, it was excluded
from the statistical analysis.

Table 17: Available Developable Acreage at Airports
Aviation Activities

Non-Aviation Activities

Minimum Value

2

12

1st Quartile

20

23

Median

55

55

3rd Quartile

120

263

Maximum Value

400

420

Mean

100

150

Note: If a value of zero was reported for any category, it was
excluded from the statistical analysis.

5.2.4.2 Results of General Aviation Survey
Of the three state commercial airports responding to the survey, all reported part-time and
full-time employees, as expected. The number of employees working at each airport did
vary with Tri-Cities having far less than Nashville and Memphis. The majority of employees
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at each airport were full-time. The data for airport employment information can be found
in Table 18.
Annual wages and benefits varied in turn with employment data. As with the employment
data, Memphis and Nashville distributed far more in annual wages and benefits than TriCities. Data for annual wages and benefits can be seen in Table 19.

Table 18: Employment at Present
Full-Time

Part-Time

Tri-Cities Regional Airport

43

24

Memphis International Airport

289

44

Nashville International Airport

282

18

Table 19: Total Annual Wages and Benefits for Fiscal Year 2013
Tri-Cities Regional Airport

$

2,595,795

Memphis International Airport

$

26,485,000

Nashville International Airport

$

31,818,392

All three airports reported capital investments from own-source funding and federal
agencies for all four years between Fiscal Year 2010 through Fiscal Year 2013. Data for
airport capital investments from own-source funding and by federal agencies can be found
in Tables 20 and 21.
Nashville reported no state agency investment for Fiscal Year 2010. It is unclear whether
no investment was actually made by state agencies for Fiscal Year 2010 or if the data was
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unavailable. All three responding airports reported investments by state agencies for the
remainder of the reported fiscal years. Data for airport capital investments by state
agencies can be seen in Table 22.

Table 20: Capital Investments by Own-Source Funding
FY 2010
Tri-Cities
Regional

$

8,648,385

FY 2011

FY 2012

FY 2013

$

4,172,542

$

5,320,481

$

7,111,372

Memphis
$
International

17,784,333 $

17,841,260

$

23,652,883

$

12,659,667

Nashville
$
International

15,494,672 $

13,300,248

$

12,522,227

$

13,262,426

Table 21: Capital Investments by Federal Agencies
FY 2010
Tri-Cities
Regional

$

5,170,594

FY 2011
$

2,997,170

FY 2012

FY 2013

$

1,428,173

$

6,820,159

30,489,000

$

37,162,000

6,019,663

$

5,973,311

Memphis
$
International

42,519,000 $

21,988,000 $

Nashville
$
International

45,983,816 $

14,723,264

$

No responding airport reported capital investments from local agencies or private
investments for any of the reported four fiscal years.
Operating costs for fiscal years 2010 through 2013 varied proportionally to the size of the
airport. Tri-Cities reported significantly lower operating costs than Memphis, and
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Nashville reported the highest operating costs of any three responding airports. Data for
operating costs for Fiscal Year 2010 through Fiscal Year 2013 is shown in Table 23.

Table 22: Capital Investments by State Agencies
FY 2010

FY 2011

Tri-Cities
Regional

$

Memphis
International

$

10,834,000 $

Nashville
International

$

- $

1,646,185

$

FY 2012

906,487

FY 2013

$

3,188,055

$

1,039,759

20,590,000 $

19,342,000

$

817,000

6,173,123

$

528,026

44,725,963

$

Table 23: Airport Operating Costs
FY 2010

FY 2011

Tri-Cities
Regional

$

5,101,080

$

Memphis
International

$

53,070,000

Nashville
International

$

79,811,744

5,347,016

FY 2012

FY 2013

$

5,422,576

$

5,669,838

$

54,938,000 $

55,177,000

$

58,049,000

$

88,119,123 $

96,315,109 $

101,717,763

Due to the presence of FedEx operations at Memphis, Memphis International reported far
larger revenues collected from the sale of oil and fuel. This is expected and leads to a very
substantial contribution from FedEx into the Transportation Equity Fund. Statistics for
revenue collected by each airport from the sale of oil and fuel can be found in Table 24.
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Table 24: Revenue from the Sale of Oil and Fuel
FY 2010

FY 2011

FY 2012

FY 2013

Tri-Cities
Regional

$

72,087

$

59,711

$

58,217

$

54,307

Memphis
International

$

1,008,000

$

976,000

$

1,064,000

$

1,147,000

Nashville
International

$

386,709

$

397,778

$

382,233

$

389,368

Only Tri-Cities reported values for revenue collected from the sale of concessions and from
parking-lot fees for Fiscal Year 2010 through Fiscal Year 2013. This data can be seen in
Table 25. It is unclear whether this is due to missing data for the requested categories or
whether an external body that does not report such information to BNA and MEM manages
concessions and parking for those airports. Data from Tri-Cities related to the sale of
concessions can be found in Table 25 and data from Tri-Cities related to parking lot fees
can be found in Table 26.

Table 25: Revenue from the Sale of Concessions

Tri-Cities Regional
Airport

FY 2010

FY 2011

FY 2012

FY 2013

$

$

$

$

718,704

844,141

805,707

727,359

Table 26: Revenue from Parking Lot Fees
FY 2010
Tri-Cities Regional
Airport

$

FY 2011

1,704,348 $

1,858,562
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FY 2012
$

FY 2013

1,945,375 $

1,868,305

All three responding airports reported the presence of U.S. Customs clearance checkpoints
but only Tri-Cities reported monetary collections at the customs checkpoint for Fiscal Year
2013. Tri-Cities reported $4 million collected through the U.S. Customs clearance
checkpoints operating on their property for Fiscal Year 2013. Once again, it is unclear
whether this is due to lack of available data or from data not being collected by both
Memphis and Nashville.
Both Tri-Cities and Memphis reported tenants currently operating at the airport. The same
two airports reported values for tenant rents and fees for Fiscal Year 2013. Nashville
reported no tenants operating at the airport and therefore no money collected from tenant
rents and fees. This data was later gathered through previous economic reports. Data for
tenants currently operating at Tri-Cities and Memphis can be found in Table 27. Data for
tenant rents and fees for Fiscal Year 2013 for Tri-Cities and Memphis can be found in Table
28.

Table 27: Number of Tenants Currently Operating at Airport
Tri-Cities Regional Airport

24

Memphis International Airport

73

Memphis International and Nashville International both reported military tenants
currently operating on their fields.

Table 28: Revenue Collected from Tenant Facility Rents and Fees
Tri-Cities Regional Airport

$

1,613,706

Memphis International Airport

$

59,484,000
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Only Tri-Cities reported total enplanements and arrivals during Calendar Year 2013. TriCities reported 203,550 enplanements and 202,672 arrivals during the reported calendar
year.
As expected, the amount of cargo landed at Memphis International during Calendar Year
2013 was significantly higher than at any other responding airport. Due to the substantial
presence of FedEx, Memphis International is the second largest air cargo facility in the
world based on cargo tonnage. Surprisingly, Nashville reported the smallest amount of
cargo landed for Calendar Year 2013. The differences in cargo landed during Calendar Year
2013 can be seen in Table 29.

Table 29: Total Tonnage Landed at Airport for Calendar Year 2013
Tri-Cities Regional Airport

68,179

Memphis International Airport

4,562,074

Nashville International Airport

4,993

All responding airports reported private jet craft, private single-engine propeller aircraft,
and private multi-engine propeller aircraft currently based on their field. No airport
reported commercial aircraft based on their field for any category. Only Nashville indicated
the presence of rotorcraft on their field and only one rotorcraft was reported. Data for the
number of aircraft based on each airport’s field can be found in Table 30.
Tri-Cities reported no revenue generated for hangar rents and fees for Fiscal Year 2013. As
aircraft were based on their field during that fiscal year, it is assumed that this reported
value of zero was due to a lack of available data. Memphis reported revenue generated
from hangar rents and fees over thirty-five times higher than that of Nashville at over $36.1
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million. Nashville reported revenue from hangar rents and fees of $888,567 for Fiscal Year
2013.

Table 30: Aircraft Currently Based on Airport’s Field
Jet Craft

Single-Engine
Propeller

Multi-Engine
Propeller

Private

Private

Private

Tri-Cities Regional Airport

11

28

16

Memphis International Airport

240

50

40

Nashville International Airport

49

20

23

Every responding airport reported the presence of available developable land for aviation
related activities. Both Memphis and Nashville indicated the presence of available
developable land for non-aviation related activities while Tri-Cities reported none. Data for
available developable land can be seen in Table 31.

Table 31: Available Developable Acreage at Airport
Aviation
Activities

Non-Aviation
Activities

Tri-Cities Regional Airport

120

0

Memphis International Airport

150

1000

Nashville International Airport

250

100

No airport indicated that they were required to pay property taxes in Fiscal Year 2013.
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5.2.5 Data from Existing Tennessee Studies
The publications of numerous Tennessee airport studies were also utilized to gather data
for the impending economic models. While this study attempted to gather the most
accurate and up-to-date data, information from airports that did not respond to the airport
surveys was substituted with data from previous economic reports. This was only possible
for four of the state’s primary airports: Memphis, Nashville, Chattanooga, and Knoxville.
The Nashville report also included information from John C. Tune Airport and the Knoxville
report provided data for Knoxville’s Downtown Island Airport.

5.3 Determination of Data Related to Airport Tenants, Businesses Operating on
Airport Property, and Aviation Dependent Businesses
Much in the same form as data collection efforts related to collecting data for economic
activity at commercial and general aviation airports in the state, online surveys were
developed and distributed for airport tenants. A comprehensive list of tenants operating at
each state airport was assembled and contact information for those tenants was compiled.
The online surveys for airport tenants were structured in a similar format as airport
surveys and aimed to gather much of the same information such as employment and wage
data, business classification, sales and sales tax data, and capital improvement information.
The surveys for airport tenants failed due to a low survey response rates. Virtually no
airport tenants responded to the surveys, which yielded an unacceptably low response rate
unrepresentative of the overall network of tenants operating on the state’s airport
properties. For this reason, the surveys were ultimately scrapped and new methods for
obtaining missing data were undertaken.
Much of the data needed to assess the impact of airport tenants, businesses operating on
the airports’ property, and aviation dependent businesses for the state’s commercial
aviation airports was accessible from previously completed economic reports by the
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individual commercial airports. As there was no previous economic impact study available
for Tri-Cities Regional Airport, values for employment, incomes, and economic output were
generated using observed relationships between aviation activities at McGhee-Tyson and
Chattanooga Metropolitan.
For the state's general aviation airports, however, virtually no Tennessee general aviation
airport economic output studies had previously been completed. For the purpose of this
study, average economic values from around the country were used to fill in the required
missing data.

5.4 Development of Economic Models
Economic models were developed in order to estimate the economic output of the state’s
two airport categories, commercial and general aviation, and the state’s aviation system as
a whole. These models followed well-established methodologies to measure the direct
effects of aviation access, which was then used as inputs for region-wide simulations.
Under perfect conditions, the prescribed methodology allows for the simulation of
outcomes – employment, incomes, state and local tax revenue, etc. – to be adjusted
infinitely so that aviation access is made better or worse as a result of policy decisions or
other private sector activities. These scenarios, however, are highly dependent on the
availability of reliable data for airport operations, the direct impacts of on and off-field
activities related to airport operations, and how these impacts would vary as a result of
different scenarios.
Due to a lack of adequate data needed to simulate these incremental changes, this study
utilized an all-or-nothing approach in which small changes are disregarded and the
economic impacts of the abandonment of an entire facility are studied. This approach,
consistently used in the evaluating aviation access around the country, simulates the short-

40

run effects of eliminating any given airport and determining the economic effects of such
elimination.
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CHAPTER VI: RESULTS OF AVIATION SYSTEM ECONOMIC
EVALUATION
As noted in Chapter V, much of the of data used to analyze this portion of the study was
reported in a Tennessee Department of Transportation funded report analyzing the economic
impact of Tennessee’s aviation system. That TDOT report was written, in part, by the author
of this study, Hunter McCracken, Dr. Chris Cherry of the University of Tennessee, and Dr. Mark
Burton, also of the University of Tennessee. (Cherry et al., 2015)

6.1 Summary of Economic Evaluation
The study found significant contributions to the state economy from the state’s general
aviation airports but found far more significant contributions from the state’s commercial
airports. The total aviation related output for commercial aviation airports in the state was
nearly 28 times that of the total related aviation related output for the state’s general
aviation airports. The total aviation related employment for commercial aviation airports
was approximately the same amount, over 28 times greater than the aviation-related
employment for general aviation airports. The complete findings of statewide results can
be found in Table 32.

6.2 Results of Commercial Aviation Economic Evaluation
While the state’s commercial airports represent a significant portion of economic activity
related to aviation, Table 33 further emphasizes the significance of Memphis International
and Nashville International within the commercial aviation system. While Nashville leads
the state in total enplanements for 2014, Memphis far outpaces every other airport in the
state in terms of total operations, pounds of freight landed, attributable employment,
attributable incomes, state and local tax revenue, and, ultimately, total economic output. In
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Table 32: Summary of Aviation Economic Impact in Tennessee
COMMERCIAL AVIATION
Total Aviation-Related Output ($ X1B)
Total Aviation-Related Employment (X 1K)
Total Aviation-Related Earnings ($ X1B)

$29.58
229.755
$8.90

GENERAL AVIATION
Total Aviation-Related Output ($ X1B)
Total Aviation-Related Employment (X 1K)
Total Aviation-Related Earnings ($ X1B)

$1.04
8.1
$0.31

AVIATION TOTAL
Total Aviation-Related Output ($ X1B)
Total Aviation-Related Employment (X 1K)

$30.62
237.854

Total Aviation-Related Earnings ($ X1B)

$9.21

Estimated State Tax Revenues ($ X1B)

$0.89
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Table 33: Comparison of Commercial Airport Economic Results

Annual
Operations
MEM
(Percent)
BNA
(Percent)
TYS
(Percent)
TRI
(Percent)
CHA
(Percent)
Total

220,460
37%
176,295
29%
100,375
17%
50,735
8.4%
55,480
9.2%
603,345

2014
Enplanements
1,800,268
21%
5,396,958
63%
845,913
9.8%
215,259
2.5%
356,077
4.1%
8,614,475

2014
Pounds of
Attributable
Attributable
Output
Attributable
Income/
Freight
Incomes X
State/Local
X$ 1M
Employment
FTE
Tax X $1M
Landed
$1M
X1M
22,774.60 $32,160
236,854
$8,966 $37,855
$933
97%
88%
83%
83%
100%
88%
298.2
$3,704
40,173
$1,475 $36,712
$94
1.3%
10%
14%
14%
97%
8.9%
284.4
$484
4,630
$229 $49,355
$21
1.2%
1.3%
1.6%
2.1%
130%
1.9%
$139
1,444
$55 $38,362
$4
0.0%
0.4%
0.5%
0.5%
101%
0.4%
60.4
$135
1,440
$48 $33,535
$4
0.3%
0.4%
0.5%
0.4%
89%
0.4%
23,418
36,623
284,541
10,773 $37,862
$1,055
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terms of total economic output, Memphis outpaces Nashville, it’s second closest competitor,
by almost nine times. The state’s three smallest commercial airports, Knoxville,
Chattanooga, and Tri-Cities only represent 2.1 percent of total economic output of the
state’s commercial aviation system, combined.
When compared to other airports around the country, Memphis remains a significant
outlier, but Nashville also boasts significant comparable contributions. The airports listed
for comparison in Table 34 were chosen based on regional proximity, similar economic
characteristics in their surrounding metropolitan areas, and the availability of economic
impact estimates.
Nashville exhibits notably higher enplanements for 2014 than the other airports to which it
is compared. While being far outpaced in nearly every other category from Memphis
International within it’s own state borders, Nashville shows the largest number of
passenger enplanements while operating in a metropolitan area with far fewer residents
than its comparison airports.

6.3 Results of General Aviation Economic Evaluation
While the vast majority scheduled airline services and aviation freight operations occur at
the state’s four primary airports, Tennessee also benefits from a system of 76 general
aviation airports. While difficult to capture in magnitude, these smaller airports are
essential to many of the communities that they serve. Providing additional capacity in
metropolitan areas, development opportunities in emerging regions, and critical access to
the most remote parts of the state, this system of general aviation airports provides
aviation services that are responsible for substantial economic output.
Through the course of this study a number of small general aviation airports in the state
were identified for their uniqueness and opportunity for economic development. While all
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Table 34: Comparison of Competing Airports

Field

Estimated
Employment

Estimated
Incomes
($X1M)

Estimated
Regional
Output
($x1M)

Albuquerque
20,062
712
1,979
(ABQ)
Columbus
38,374
1,337
4,733
(CMH)
Lexington
3,478
109
388
(LEX)
Kansas City
60,787
1,852
6,487
(MCI)
Norfolk
22,276
607
1,692
(ORF)
San Antonio
98,676
1,645
5,224
(SAT)
Louisville
55,608
355
1,013
(SDF)
Memphis
236,854
8,966
32,160
(MEM)
Nashville
40,173
1,475
3,704
(BNA)
Knoxville
4,630
229
484
(TYS)
Tri-Cities
1,444
55
139
(TRI)
Chattanooga
1,440
48
135
(CHA)
*N/A indicates that a particular value was not available

Commercial
Operations
(Annual)

GA and
Other
Operations
(Annual)

Enplanements

Air
Freight
Landed
Pounds
(Annual
X 1M)

51,976
58,597
4,599
99,930
26,189
89,396
94,842
160,936
100,488
11,041
2,029
1,664

58,473
68,788
61,101
28,185
48,636
82,519
53,348
59,524
75,807
89,334
48,706
53,816

2,354,184
3,115,501
595,083
4,982,722
1,488,114
4,046,856
1,634,983
1,800,268
5,396,958
845,913
215,259
356,077

569
735
N/A
498
198
747
11,568
22,775
298
284
N/A
60
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Metro
Population

904,587
1,994,536
494,189
2,071,133
1,716,624
2,328,652
1,269,702
1,343,230
1,792,649
857,585
509,170
226,968

the airports in Tennessee are critical to the customers they serve, fully documenting this
importance is difficult and not necessary to fully understand the economic impact of the
state’s general aviation system. Table 35 details the characteristics of the state’s busiest
general aviation airports.
Gatlinburg-Pigeon Forge ranks first in the state for operations while benefiting from a high
volume of non-local traffic and being conveniently located to one of the country’s top
tourism destinations: the Great Smoky Mountain National Park. The airport also serves as a
home to avionics providers and tends to be a favorite destination for regional flight
students. Gatlinburg-Pigeon Forge also has a high level of helicopter operations, often times
associated with the high levels of tourism in the region.
Smyrna-Rutherford County and John C. Tune rank as the second and third busiest general
aviation airports in the state, serving the larger Nashville Metropolitan Area. When
operations at Nashville International, Smyrna-Rutherford County, and John C. Tune are
combined, Nashville becomes the most popular aviation destination in the state, outpacing
total combined operations at Memphis International and other Memphis area airports.
While John C. Tune benefits from its close proximity to a thriving and rapidly growing
metropolitan area, a relatively short runway serves as a hindrance for some aircraft
operations. Many of these shortcomings at John C. Tune are overcome by the presence of a
runway that holds its own against many mid-size commercial airports at the nearby
Smyrna-Rutherford County Airport. Occupying space just 10.3 nautical miles from
Downtown Nashville, Smyrna-Rutherford County offers an appealing alternative for many
corporate users who exceed available space at other Nashville area fields.
Tullahoma Regional serves as a vital economic engine for the Tullahoma and Manchester
areas, boasting a large number and variety of roles. Tullahoma Regional serves as a base for
local aviation equipment, one of the nation’s largest whiskey distilleries, Beechcraft
Heritage Museum and other regional businesses. The airport also sees a surge in
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Table 35: Comparison of Tennessee General Aviation Airports
Airport
GatlinburgPigeon Forge
Smyrna /
Rutherford CO.
John C. Tune
Knoxville
Downtown Island
SpringfieldRobertson Co
Bomar FieldShelbyville Muni
Moore-Murrell

Total
Annual
Operations

State
Rank

Share
Local GA

Share
Transient
GA

Runway
Length
(ft)

Miles
from City

County

City Served

Sevier

Sevierville

1

81,060

43%

50%

5506

1

Rutherford

Smyrna

2

78,608

35%

49%

8037

2

Davidson

Nashville

3

76,574

33%

39%

5500

1

Knox

Knoxville

4

68,400

53%

47%

3497

3

Robertson

Springfield

5

63,700

46%

24%

5506

3

Bedford

Shelbyville

6

51,500

16%

79%

5503

5

Hamblen

Morristown

7

49,500

46%

51%

5701

4

Murfreesboro

8

40,380

94%

50%

3898

2

Greeneville

9

34,150

41%

47%

6302

2

10

33,750

74%

22%

6301

2

Murfreesboro
Rutherford
Municipal
Greeneville-Green
Green
Co Muni
Sumner County
Sumner
Regional

Gallatin
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Table 35 (Continued): Comparison of Tennessee General Aviation Airports
Airport
Fayetteville
Municipal
Outlaw Field
Elizabethton
Municipal
General Dewitt
Spain
Tullahoma
RGNL/Northern
FLD
Crossville Memorial
Field
Maury County
Millington Regional
Jetport
Charles W. Baker
McMinn County
Statewide Average
Average Among
Top 20

State
Rank

Total
Annual
Operations

Share
Local GA

Share
Transient
GA

Runway
Length
(ft)

Miles
from City

County

City Served

Lincoln

Fayetteville

11

32,262

27%

45%

5900

6

Montgomery

Clarksville

12

31,000

48%

35%

6000

6

Carter

Elizabethton

13

29,000

86%

14%

4529

2

Shelby

Memphis

14

27,050

65%

30%

3800

6

Coffee

Tullahoma

15

26,500

77%

15%

4200

2

Cumberland

Crossville

16

26,500

50%

50%

5418

3

Maury

Columbia

17

23,222

45%

44%

6003

2

Shelby

Millington

18

22,880

11%

24%

8000

1

Shelby
McMinn

Millington
Athens

19
20

22,764
22,575
17,195

94%
66%
57%

5%
27%
36%

3500
6450
4774

4
3
3.4

42,069

52%

35%

5478

3
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operations and serves as a critical access point for one of the nation’s largest and most
popular music festivals, Bonnaroo.
Millington Jetport is a repurposed Naval air facility with runways more than 8,000 feet long
and 200 feet wide. Serving as an alternate for FedEx operations, its tower is staffed 24
hours a day and hosts a variety of on-field corporate users. The airport hosts a number of
yearly fire-suppression and emergency responder training exercises. The jetport has also
recently become home to Crew Training International’s newest flight training facility.

6.4 Results of Aggregate Economic Evaluation
A comparison of Tennessee aviation activity to other states can be seen in Table 36. While
the state benefits from a thriving aviation freight operation in Memphis and notable
commercial operations in Nashville, Tennessee stands at mid-pack in nearly every category
when compared to other state airports. The reason for the varied economic output of each
competing state is diverse and a number of advantages and disadvantages at these
competing states level the playing field.
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Table 36: Comparison of State Aviation Systems

State

Arizona
Colorado
Florida
Georgia
Idaho
Illinois
Indiana
Iowa
Massachusetts
New York
North Carolina
Pennsylvania
Tennessee
Texas
Washington
U.S. Total

AviationRelated
Employment

AviationRelated
Incomes

406,513
110,707
1,409,936
471,175
23,000
337,419
69,149
18,715
143,066
394,500
108,850
48,061
237,854
771,355
248,500
9,330,693

$20,984
$7,953
$48,515
$18,713
$781
$13,155
$4,258
$706
$6,339
$19,837
$4,274
$2,393
$9,210
$25,251
$16,640
$361,380

Income
Per
AviationRelated
Job
$51,620
$71,838
$34,410
$39,715
$33,956
$38,986
$61,581
$37,726
$44,307
$50,285
$39,262
$49,793
$38,721
$32,736
$66,961
$38,730

AviationRelated
Economic
Output (X
1$M)
$58,047
$21,902
$154,645
$65,926
$2,280
$42,152
$9,077
$1,898
$14,797
$55,225
$27,232
$19,689
$30,618
$64,685
$55,357
$1,201,100
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Output
Per Job

State
Population

$142,792
6,731,484
$197,838
5,355,866
$109,682
19,893,297
$139,919
10,097,343
$99,124
1,634,464
$124,926
12,880,580
$131,261
6,596,685
$101,399
3,107,126
$103,428
6,745,408
$139,988
19,746,227
$250,175
9,943,964
$409,662
12,787,209
$128,726
6,549,352
$83,859
26,956,958
$222,763
7,061,530
$128,726 318,857,056

AviationRelated
Output Per
Capita

AviationRelated
Jobs/1000
Residents

$8,623
$4,089
$7,774
$6,529
$1,395
$3,273
$1,376
$611
$2,194
$2,797
$2,739
$1,540
$4,675
$2,400
$7,839
$3,767

60
21
71
47
14
26
11
6
21
20
11
4
36
29
35
29

CHAPTER VII: IMPACT OF TENNESSEE AVIATION FUEL TAXBREAK
As FedEx’s aviation fuel tax liability is capped, in increments at first, then leveling out at
$10.5 million for Fiscal Year 2018, FedEx would ultimately contribute approximately onethird of what it did during Fiscal Year 2014. If current contributions to the TETF from
aviation sources remained constant through Fiscal Year 2018, then the fund that amounted
to nearly $48.6 million in 2014 would be reduced to $26.1 million in 2018, a $22.5 million
and 46 percent decrease, not adjusted for inflation. Projects for future years are difficult to
estimate due to fluctuations in fuel prices. As the amount of contributions to the TETF is a
percentage of aviation fuel sales, total yearly contributions are dependent on fuel prices,
causing yearly uncertainty.
As shown in the previous section, Tennessee’s general aviation airport system represents a
$1.04 billion contribution to the state’s economy and provides the people of Tennessee
with over 8,000 jobs. Tennessee’s commercial aviation system represents a nearly $29.6
billion contribution to the state’s economy while providing almost 230,000 jobs. While this
economic contribution will not simply be reduced to zero following a reduction in FedEx’s
contributions to the TETF, it will certainly be impacted. In order to understand the total
impact on both the general aviation and commercial aviation systems’ economic
contributions, three important considerations must be made.
The first of these considerations is the dependency of Tennessee airports on TETF grant
dollars for capital investments. As was discussed, money distributed to the state’s airports
from the TETF fund comes in the form of capital improvement grants. The TETF grant
dollars are not used for airport operating expenses and, in many cases, any grant dollars
distributed by a certain agency for capital investments, whether it be TDOT, USDOT, FAA,
or any other funding source, must be at least partially matched by contributions from other
agency sources. This often manifests in USDOT, under the Federal Aviation Administration,
not awarding grant dollars for capital investment programs unless those grant dollars are
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matched by state agencies like TDOT. These matching requirements vary depending on the
different funding programs so estimating the exact loss in federal investment is difficult.
Table 37 shows the average amount of investment per airport and the percent of which
that source makes up the total investment in general aviation airports by each funding
source across the four surveyed years.

Table 37: Average Per Airport Capital Investment at GA Airports (FY 2010-FY 2013)
Own-Source

Federal Agencies

State Agencies

Local Agencies

$

$

$

$

58,739
11%

231,552
43%

192,543
36%

57,085
11%

With Tennessee’s general aviation airports receiving, on average, 36 percent of their capital
investment funding from state agencies, even a 100 percent reduction in TETF
contributions could only result in a 36 percent reduction in capital investment grants from
the TETF at general aviation airports. However, depending on matching requirements this
figure could increase substantially. If a particular general aviation airport could not show
an investment by TDOT due to TETF grant restrictions, a reduction in grant dollars by
federal agencies could follow suit. This same principle holds true for capital investments at
the state’s commercial airports.
The second of these considerations is who will bare the majority of the burden associated
with reductions in TETF funds. The current TDOT policy of distributing funds 50-50
among Tennessee’s general aviation and commercial airports would indicate that a
reduction in TETF grants would impact the state’s commercial and general aviation
airports equally. This assumption, however, is largely dependent on the current relative
dependence of Tennessee airports on TETF grant dollars for capital improvement projects.
For instance, monies disbursed to Tennessee airports through TETF grants might be far
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more critical to the continued success, operations, and viability of a general aviation airport
in a remote area of the state as opposed to an airport with regular commercial activity such
as Nashville or Memphis. While the state’s larger airports might be able to collect
additional revenue to replace reduced TETF grant dollars through an increase in tenant
rents or parking fees, a smaller general aviation airport with no tenants or large scale paid
parking operation would have no such capacity.
An indicator of the importance of this consideration is manifested in the utilization of
different funding sources for capital investments at the state’s airports. The average
investment of funding sources across airports responding to the airport survey across all
four fiscal years surveyed can be seen in Table 38.

Table 38: Comparison of Average Per Airport Investment by Sources Across Airport Type
Airport Type
Commercial

Funding
Source

General Aviation

Funding
Amount

Percentage of
All Funding

Own-Source

$ 12,647,541

30%

$

58,739

11%

Federal Agencies

$ 18,439,513

44%

$ 231,552

43%

State Agencies

$ 10,577,747

25%

$ 192,543

36%

Local Agencies

$

-%

$

11%

-

Funding
Amount

Percentage of
All Funding

57,085

Commercial airports rely on own-source funding at rates much higher than at the
Tennessee’s general aviation airports. When expressed as a share of total capital
improvement investments, the state’s general aviation and commercial airports receive
federal funding at nearly equal proportions. The investment by state agencies (TDOT’s
TETF grants) for capital improvement at general aviation airports, however was utilized at
higher rates than at the state’s commercial airports. As previously discussed, the state’s
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commercial airports reported no investment by local agencies while general aviation
airports did report investment by local agencies.
While the state’s commercial airports received far more capital improvement investments
from nearly every sources than the state’s general aviation airports, these proportion of
investment by each source tells another story. These numbers show that, when compared
to capital investment sources at commercial airports, the state’s general aviation airports
rely on investment from TDOT TETF grant dollars for capital improvement investments
significantly more than both own-source funding and investment by federal agencies. This
ensures that any reduction in TETF grant dollars, while the reductions might be uniform
across general aviation and commercial airports, will negatively impact the state’s general
aviation airports at a much higher level of severity than the state’s commercial airports.
The third of these considerations is the importance of capital improvement projects and
their impact on the economic output of Tennessee’s aviation system. While these TETF
grant dollars will certainly have a notable effect on the ability of airports to improve airport
safety, facilities, and other infrastructure, understanding the importance of these continual
improvements to the economic output of the state’s airports and the impact of those
airports to the state’s economy is of critical importance.
It is often times the purpose of airport capital improvement investments to improve airport
safety and improve airport facilities with the consideration that continual improvement
and upkeep of the state’s airports can and does spur economic activity and the relocation of
businesses to state aviation facilities. It is difficult to prove, however, that the economic
output of the state’s aviation system will contract if these continual improvements do not
continue. One would expect that an increased capital investment in the three preceding
years would result in an increase in aircraft operations, a reliable indicator of airport
economic output. The R2 value (.000088) provided in Figure 3, however, shows no
relationship between total capital improvement investments at the state’s general aviation
airports between FY 2010 and FY 2013 and total airport aircraft operations during
Calendar Year 2013. This indicates that capital improvement dollars invested at an airport
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results in little to no affect on the actual number of operations, and in turn, economic
output of an airport. The F value for the regression model is 0.002.
Where this lack of relationship between capital investment dollars and economic output
fails, however, is in the long term. Capital improvement projects not only help to improve
airport facilities but also help in the upkeep of existing facilities. While investing more in
an airport’s facilities may not translate to much of an economic output, if airport facilities
are not maintained and kept in working order, aircraft operations and, in turn, economic
output will fall to zero.

Total Capital Investment (x$1,000) vs. Total Aircraft Operations
300000

250000

200000

150000

y = -0.6039x + 28858
R² = 8.8E-05

100000

50000

0
$-

$500

$1,000

$1,500

$2,000

$2,500

$3,000

$3,500

$4,000

Figure 3: Airport Capital Investments Compared to Total Aircraft Operations

A reduction in available TETF grant dollars will have a noticeable and significant effect on
Tennessee’s airports and overall aviation system. While the magnitude of this impact is
hard to estimate, it is not difficult to see that the alternative to this TETF reduction is far
more significant of an impact. As was discussed earlier in this study, a change in Tennessee
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law to reduce the contributions of FedEx to the TETF through a cap in aviation fuel tax
liability was in response to a fear that FedEx would relocate the majority of their refueling
operations to alternative airports and away from Memphis International.
While the change in state law will allow Memphis to enjoy a $22.5 million, 46 percent
reduction in aviation fuel tax liability, it pales in comparison to the potential $32 million,
100 percent reduction in FedEx’s TETF contributions if the corporation relocated its
refueling operations to another state’s airport. Not only would this deplete the TETF by
nearly 66 percent, it would have devastating effects on Memphis’s economy and result in
the elimination of a substantial number of area jobs.
Tennessee’s commercial and general aviation airports will feel the effects of a reduction in
TETF grant dollars for capital improvement projects and the magnitude of these reductions
will potentially be magnified due to matching requirements by federal agencies. The
effects of reducing FedEx’s fuel tax liability will disproportionally affect the state’s general
aviation airports, but the magnitude of that reduction simply does not compare to the
impact of a complete reduction of FedEx TETF contributions that would result in a
relocation of their refueling operations.
While capping FedEx’s aviation fuel tax liability serves as an incentive for the company to
continue its refueling operations in Tennessee, the change in funding policy does not
guarantee that FedEx will in fact continue its refueling operations in the state.
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CHAPTER VII: SUMMARY AND CONCLUSIONS
The State of Tennessee, its residents, and its businesses greatly benefit from the presence
of a highly successful aviation system. Comprised of a network of general aviation and
commercial airports, this system serves as an economic engine, providing access to reliable
transportation options for existing businesses, businesses looking to relocate to
Tennessee’s cities, and residents who utilize the airports for their travel, business, and
recreation purposes.
Tennessee’s large primary airports provide reliable commercial flight options and support
economic activity and employment around the state. However, Tennessee’s smaller
general aviation airports provide countless opportunities and allow for a wide variety of
aviation activities in the state’s largest cities and smallest communities alike. Access to both
types of airports around the state is critical to the success of many businesses and the
quality of life of Tennessee’s residents. Both the state’s commercial airports and general
aviation airports benefit from a prosperous revenue stream that assists in many of the
capital improvement efforts that regularly occur throughout the state.
The TETF provides grants to the state’s airports and is supported by a 4.5 percent sales and
use tax on the consumption, distribution, and storage of aviation fuel. This generated tax
revenue is deposited into the TETF and later distributed to airports around the state. These
grants are often times primary source of funding for capital improvement projects at both
commercial and general aviation airports. These capital improvement project grants are
critical to maintaining airport safety and continued development, which can in turn spur
economic development and activity around the airport and in their surrounding
communities.
The presence of FedEx Express’s global “SuperHub” in Memphis, Tennessee and the desire
to keep that presence and its necessary refueling operations in Memphis has necessitated
changes in the TETF in recent months. With FedEx contributing approximately 66 percent
of the tax revenue collected from the aviation fuel tax and distributed into the
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Transportation Equity Trust Fund’s coffers during Fiscal Year 2014, the corporation is
single handedly responsible for many of the capital improvement grants distributed to the
state’s airports, often times hundreds of miles from Memphis.
In reaction to a fear of FedEx moving much of its aircraft refueling operations to other
states to reduce its aviation fuel tax burden, the Tennessee General Assembly passed a bill
that greatly reduced the tax burden of any one person or corporation related to the 4.5
percent sales tax on aviation fuel. This law will substantially reduce FedEx’s TETF
contributions and, in turn, drastically shrink the coffers of the fund. As a result, the ability
of the Tennessee Department of Transportation to maintain capital improvement grants
will decline.
The majority of economic output of Tennessee’s aviation system can be attributed to the
state’s commercial airports. This system of commercial airports is responsible for nearly 97
percent of aviation related economic output for the state. Of this contribution, the majority
is attributable to Memphis International Airport and the presence of FedEx Corporation’s
“SuperHub” and its related aviation activity.
Reducing FedEx’s fuel tax liability will have notable consequences for the TETF, the entire
state aviation system, and, in particular, the state’s general aviation systems which will
bear the majority of these consequences. While the reduction in FedEx’s fuel tax liability
will reduce the available TETF capital investment grant dollars, this reduction should not
drastically alter the economic output of the state’s aviation system.
Regardless of magnitude, the consequences of reducing total contributions to the TETF pale
in comparison to the alternative. While the change in state law will allow Memphis to
enjoy a $22.5 million, 46 percent reduction in aviation fuel tax liability, this reduction is
dwarfed by the potential $32 million, 100 percent reduction in FedEx’s TETF contributions
if the corporation relocated its refueling operations to another airport outside of
Tennessee. It should also be noted that the change in aviation funding policy in Tennessee
does not guarantee that FedEx will not proceed in relocating its refueling operations.
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Commercial Airport Survey
Thank you for your time and participation in this survey. Your full completion of the survey
is greatly appreciated. We kindly ask that the survey be completed no more than 14 days after
receipt.
It is estimated that this survey will require 60 minutes for completion.
In order to assist you with collecting and compiling the data needed to complete the survey,
click here for a link that will allow you to download a PDF version of the survey.
While the accuracy of survey responses are important, if information is not available for
certain questions, estimate to the best of your knowledge.
If the answer to a survey question is zero, input a "0" into the response box. Leaving a box
blank will prompt an error message.
If you are unable to complete the survey and need to return at a later time, exiting out of the
survey will automatically save your responses. You can return to your saved survey form by
following the link used to initially access the survey.
If you manage more than one airport, please complete a separate survey for each airport
under your management.

To begin, please provide us with your information. A proper understanding of your affiliation
with aerospace activity in Tennessee is essential to ensuring a thriving and functional aviation
system for years to come. Your information and responses are confidential and your privacy
is our foremost concern.

Name

Mailing Address
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Email Address

Phone Number

Which Tennessee airport are you affiliated with?

What is your affiliation with the airport listed above?

Please answer the following questions to the best of your ability. If you are not sure of a
certain answer, either make a rough estimation or leave the question blank. As mentioned
above, your responses are confidential and will only be used for research purposes.

1. How many full‐time and part‐time airport or airport related employees does the
airport owner currently employ?
Responses must be entered as a numeric value. (i.e. 0, 1, 2, etc.)
Full-Time:
Part-Time:
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2. What was the total annual wages and benefits for the employees listed in Question 1
for FY 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)

3. What was the total spent on capital investments for the airport for FY 2010 through
FY 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)
FY 2010

FY 2011

FY 2012

FY 2013

Investment by the airport:
Investment by federal agencies:
Investment by state agencies:
Investment by local agencies:
Private investment:

4. What was the total spent on other operating costs for the airport for FY 2010 through
FY 2013?
This can include money spent on staff wages and benefits, utilities, repairs, maintenance
supplies, legal and professional services, etc..
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)
FY 2010
FY 2011
FY 2012
FY 2013
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5. How much revenue did the airport collect from the sale of fuel and oil from FY 2010
through FY 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)
FY 2010
FY 2011
FY 2012
FY 2013

6. How much has been spent by airport users on concessions at the airport from FY 2010
through FY 2013?
Sales of concessions can include any items purchased by users at the airport including food, drink,
souvenirs, magazines, and other services.
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)
FY 2010
FY 2011
FY 2012
FY 2013

7. How much revenue did the airport collect in parking lot fees from FY 2010 through FY
2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)
FY 2010
FY 2011
FY 2012
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FY 2013

7. Does your airport have a U.S. Customs clearance checkpoint?

7.1 How much revenue was collected by Customs in FY 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)

8. How many business or commercial tenants currently operate at the airport?
Responses must be entered as a numeric value. (i.e. 0, 1, 2, 3, etc.)

8.1 How much did business and commercial tenants pay the airport in facility rents and fees
for FY 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)

8.2 Please provide a list of business or commercial tenants currently operating at the airport in
addition to a point of contact for each tenant.
If convenient, this list can be emailed to aviation@utk.edu.
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9. Are there any military tenants currently operating at the airport?

9.1 Please provide a list of military tenants currently operating at the airport in addition to a
point of contact for each military tenant.
If convenient, this list can be emailed to aviation@utk.edu.

10. Estimate passenger enplanements and arrivals for calendar year 2013.
Responses must be entered as a numeric value. (i.e. 0, 1, 2, 3, etc.)
Enplanements:
Arrivals:

11. Estimate the tonnage of cargo landed in calendar year 2013.
Responses must be entered as a numeric value. (i.e. 0, 1, 2, 3, etc.)

12. How many aircraft are currently based on the airport's field?
Responses must be entered as a numeric value. (i.e. 0, 1, 2, 3, etc.)
Private

Commercial

Jet Airplanes
Single-Engine Propeller
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Multi-Engine Propeller
Rotorcraft

12.1 How much revenue did the airport collect from hangar rents and other fees associated
with the aircraft based on the airport's field in FY 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)

13. Estimate the developable acreage at the airport.
(i.e. How many acres does the airport own that are not currently developed but could be
developed in the future?)
Land usable for nonaviation activities includes developable acreage for businesses relocating to
airport property, business parks, etc..
Land usable for aviation related activities include developable acreage for runway expansions,
hangar expansions, etc..
Responses must be entered as a numeric value. (i.e. 0, 1, 2, 3, etc.)

Land usable for aviation
activities:
Land usable for non-aviation
activities:

14. Was the airport required to pay property taxes in 2013?

14.1 How much did the airport pay in property tax in 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)
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15. Please provide any necessary clarification to your responses below.
Also, please provide us with any other information that may prove pertinent to helping us
fully understand the economic impact of your airport on the local or state economy. This can
include any unique or interesting aviation activity taking place in and around your airport.

Survey Powered By Qualtrics
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General Aviation Airport Survey
Thank you for your time and participation in this survey. Your full completion of the survey
is greatly appreciated. We kindly ask that the survey be completed no more than 14 days after
receipt.
It is estimated that this survey will require 60 minutes for completion.
In order to assist you with collecting and compiling the data needed to complete the survey,
click here for a link that will allow you to download a PDF version of the survey.
While the accuracy of survey responses are important, if information is not available for
certain questions, estimate to the best of your knowledge.
If the answer to a survey question is zero, input a "0" into the response box. Leaving a box
blank will prompt an error message.
If you are unable to complete the survey and need to return at a later time, exiting out of the
survey will automatically save your responses. You can return to your saved survey form by
following the link used to initially access the survey.
If you manage more than one airport, please complete a separate survey for each airport
under your management.

To begin, please provide us with your information. A proper understanding of your affiliation
with aerospace activity in Tennessee is essential to ensuring a thriving and functional aviation
system for years to come. Your information and responses are confidential and your privacy
is our foremost concern.

Name

Mailing Address
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Email Address

Phone Number

Which Tennessee airport are you affiliated with?

What is your affiliation with the airport listed above?

Please answer the following questions to the best of your ability. If you are not sure of a
certain answer, either make a rough estimation or leave the question blank. As mentioned
above, your responses are confidential and will only be used for research purposes.

1. How many full‐time and part‐time airport or airport related employees does the
airport owner currently employ?
Responses must be entered as a numeric value. (i.e. 0, 1, 2, etc.)
Full-Time:
Part-Time:
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2. What was the total annual wages and benefits for the employees listed in Question 1
for FY 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)

3. How much was spent on capital investments for the airport from FY 2010 through FY
2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)
FY 2010

FY 2011

FY 2012

FY 2013

Investment by the airport:
Investment by federal agencies:
Investment by state agencies:
Investment by local agencies:
Private investment:

4. How much was spent on other operating costs for the airport from FY 2010 through FY
2013?
This can include money spent on staff wages and benefits, utilities, repairs, maintenance supplies,
legal and professional services, etc..
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)
FY 2010
FY 2011
FY 2012
FY 2013
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5. How much revenue did the airport collected from the sale of fuel and oil from FY 2010
through FY 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)
FY 2010
FY 2011
FY 2012
FY 2013

8. How many business or commercial tenants currently operate at the airport?
Responses must be entered as a numeric value. (i.e. 0, 1, 2, 3, etc.)
FY 2010
FY 2011
FY 2012
FY 2013

8.1 How much did business and commercial tenants pay the airport in facility rents and fees
for FY 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)

8.2 Please provide a list of business and commercial tenants currently operating at the airport
and a point of contact for each tenant.
If convenient, this list can be emailed to aviation@utk.edu.
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9. Are there any military tenants currently operating at the airport?

9.1 Please provide a list of military tenants operating at the airport and a point of contact for
each military tenant.
If convenient, this list can be emailed to aviation@utk.edu.

10. Estimate the number of aircraft operations for calendar year 2013.
Responses must be entered as a numeric value. (i.e. 0, 1, 2, 3, etc.)
Local:
Non-local (Itinerant):
Military:

11. Estimate the tonnage of cargo landed in calendar year 2013.
Responses must be entered as a numeric value. (i.e. 0, 1, 2, 3, etc.)

12. How many aircraft are currently based on the airport's field?
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Responses must be entered as a numeric value. (i.e. 0, 1, 2, 3, etc.)
Private

Public (Military, Government, etc.)

Jet Aircraft
Single-Engine Propeller
Multi-Engine Propeller
Rotorcraft

12.1 How much revenue did the airport collect from hangar rents and other fees associated
with the aircraft based on the airport's field in FY 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 34000, etc.)

13. Estimate the developable acreage at the airport.
(i.e. How many acres does the airport own that are not currently developed but could be
developed in the future?)
Land usable for nonaviation activities includes developable acreage for businesses relocating to
airport property, business parks, etc..
Land usable for aviation related activities include developable acreage for runway expansions,
hangar expansions, etc..
Responses must be entered as a numeric value. (i.e. 0, 1, 2, 3, etc.)
Land usable for aviation
activities:
Land usable for non-aviation
activities:

14. Can the airport facilitate larger passenger and cargo aircraft than it currently does?
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14.1 What is the largest passenger and cargo aircraft that the airport could possibly facilitate
in terms of maximum taxi and takeoff weight?

15. Was the airport required to pay property taxes in 2013?

15.1 How much did the airport pay in property tax in 2013?
Responses must be entered as a numeric value without a dollar sign. (i.e. 20000, 24000, etc.)

16. Please provide any necessary clarification to your responses below.
Also, please provide us with any other information that may prove pertinent to helping us
fully understand the economic impact of your airport on the local or state economy. This can
include any unique or interesting aviation activity taking place in and around your airport.
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